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(54) KOHCTPyKUUfl 3A60H CKBAXUHbl 
(57) H3o6peTeHwe othocmtc* k kohctpykuwm 
CKBa*MHbi. Wetih - yMeHbiueHne TpyAoeMKO- 
ctm pa60T. nocne 6ypemifl cxBa^KUHbi ao 
kpob/im npOAYKTMBHOro o6beiaa 4 cnycicaiOT 
3Kcn/iyaTaunoHHyio xonoMHy 1 m ueMemupy- 
iot ee. flanee ocymecTB/i«K>T 6ypeHne npo- 
AyxTMBHoro o6beKTa 4 ao/iotom. A^aweTp 
KOTOporo MeHbiue BHyTpeHHero AwaMeipa 
3KcnnyaTaunoHHOrt kohohhw 1, nocne nero 
paciuMpfliOT ee pa3ABVDKHWMii pacujupnTe- 
/iwmm. Bbino/iH»K)T pa6oTU no tOMepemiK) 
<t>aKTimecicoro A^aMeipa dao/ia CKBaMUHu. 
Co6npaiOT nep4>opMpoaaHHyio o6caAHyK> ko- 
noHMy (nOK) Tpy6 3 M3 Meta/i/ia c naM«tb»o 
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UimuHnpuMccKOrt <*>opMw c napywHWM au.v 
MeTpoM. paBiibiM AwaMeipy pocuJupeHHoro 
cieona CKoaxuHw. h bmytpchmmm AttaMeTpOM 
eonbiue DHyTpeHHeroflnaMeTpa 3KcnnyaT3uw 
ohhoA kohomhw. nepeA cnyCKOM e cxnattitMy 



nOK 3 npiVUitOT 4>opMy c iioncpcwibtMvi pa3- 
Mepar-ni. oGecncMiioaioiuMMU cuoOo/jHbm 
cnycK ee n nuTCpoa/i aaneramin npOAyxTHOHO- 
ro oGbCKia 4. B 3tom uiuepuanc nOK 3 narpe- 
oaKDT ao ooccraMoo/ienuP «J>opMbi. 4 "fl. 



l43o6peTeMwe othocutca k Me<t>Tera30AO- 
6b»Me n Moxer 6uTb ucno/ib30oano npu CTpo- 
MTenbCTBe ckbbwmh. 

M30CCTH3 KOHCTpyKUUfl 3a60fl CKBaXMHbl. 

BK/iK)M3K)iuaR 3KcnnyaTau»oiiHyio Konoioiy. 
cnymeHHyio ao Kpoo/in npoAy*™Bi»oro oObex- 
Ta. noTaftHyio ko/iohhy c nep<t>opiipooaiiHbiMn 
OTsepCTunMn (ihcuhmh). ycTanoB/ieMMyio npo- 
thb npoAVKTuonoro oObCKTa. npu 3tom napy*- 
mwii AiiaMCTp noTaiiHoft kswomhu Menbwe 
Aiiar/.fiTpa CTBO/ia CKnatti-rfW. a nocneAHnvi 
Menbiuo BiiyTpcuHoro a 11 a mot pa DKcnnyaTa- 

•JUOHHOl' KOnOMMM. 

O/iiia/.d a a^ho* KOMCTpyKtiMM 3360a 
BiiyTpemnw Awar^-Tp nOTaiiMOM ncp4>OpupO- 
aaHHOii KonoHHbi cvmecTBenHO Mctibuje Biiyr- 
peH<jro A«aMCTpa 3Kcn/iy3TauiiOHHOM 
KcnOHHbi.HTOonpeAenHeT mmyionpOAYKTMB- 

H'^Tb CKB9.NCIIHU U 33TpyAMWCT QC o6cny*WBa- 

it;>n m->;hvmvhi f.o;H,u*?aoro 3330pa Aao/ie- 
mic -«a uemcy CKoaacuMfci o nponecce ec axc- 
n^.a auvu*' yMennuaeTC* h co opcneHeM 
npticroonbMafl 30na cxcaxuHbi pa3pyujaeTc«. 
noc.-.cflnee t3k>kc npuBOAu* K paapyuiCHUK) 
ncT.iiiMOii xonoHHu 

Hau6o/iee 6mi3K3 k npeAnaraeMoti kohct- 
pyxui/^ CKoaxuHb* BKa»OHaK)iu3fl 3Kcn/iyaTa- 
anOHM/O KO/iOMHy. cnymeHHy>o AO *poB/iu 
npoAy^TUBHoro o6beiaa. pacuiupenMua ctboa 30 
CKBaxuMbi B MHTepBane 3aneran;i» npoAY*- 
niBnoro o6bCKTa. noTartHyic nep<J>opupoB3H- 
nyio KOnOHHy oocaAHbix TpyO. ycTanonneHHyio 
npOTHBHHTepaana 33ner3HWfl npo/iy»awBHoro 
o6bCKTa. npu 3tom nn* npeny»pe*/ienv«i P*3- 35 
pyujeHun n/iacTa r.cnbuCBoe ripocTpancTuo 33 
noTaiiHOM KonoHHOM HaGuB3K)T rpaanviHO- 

neCM3HWM 4>U/1bTpOM. W3BeCTM3a KOMCTpyK- 

Uiin CKBaxuMbi o6/iaA3eT cneAytoui""" 
HeAOCTancaMw: owcoKa ipyAoeMKOCTb paGoT 40 
no C03A3HHK) rpasvumo-necMaHoro <t>wnbTpa; 
rxo Mepe aKcnnyaraunH rpaBHitHO-nccMaMwft 

4>M/lbTp 3aOHB3CTCfl M npOAY^THBHOCTb CKB3- 

xMHbi yMenbiuaeTcw: Ma/iuii a^3mctp nomft- 
hoi4 KO/iOHMbi onpeAC/iaci Htl3Ky»0 45 
npoAYKTMBHOCTb CKBaxuHw w 3aTpyAHwer ee 
o6cny)KHBaHMe n 3KcnnyaTauu»o. 

Uenb u306peTeHn^ - yMCHbUiOMnc ipyAO- 
eMKOCTu paGoTnyBe/inMCMne npotonoAU'e^b" 

HOCTH CKBaXMHU. 



yK333HH3fl uenb AOCTviraeTcn TGM, MTO B 
KOMCTpyKUVHI CKBaXUMbl. BK/no-a»oiMevi 3KC- 

n/iyaTauuoHHyK) KO/iOMHy. cnymenHyK) ao 
KpOB/in npoAyKTMBHoro o5beKTa. paciunpeH- 
5 hum CTBO/i CKBaKMHbi b MHTepBane 3aneraHMfl 
npOAyKTMBHoro oGbeKTa. nep^opupooaHHyio 
KonoHny. ycT3M0BneHnyio npoTtiB nHTepsa/ia 
33/ieraHnn npOAyKTHBHoro o6beKT3. nep<t>opn> 
poaaHMaw KO/ioHHa oGcaAnwx Tpy6 owno/iHena 
10 m MeTa/)na c naMATbio. BoccTaHaB/iiiBaiotue^ 
nepB0H3M3nbHyK> 4>opMy nocne cnyCKa ee o 
MMTepBan KpenneHna, npwMCM napy^Hbiii am* 
3MeTp nep<t>opnpoBanHOM koaohhw oGcaAHWX 
Tpy6 nepBOHaManbHOwi un/iMHApv^ecKOiTi 4>op- 
15 mm pasen AHBMeTpy CTBona CKBa>KMHbi. a bhyt- 
peMHWM AwaMCTp 6onbiue BHyTpenHero 
A»i3Meipa 3KcnnyaT3UW0HH0ti koaohhw. 

(lpMMUHn AeWiCT8M5l MeTa/1/13 C n3M8TbK) 

33KnK)MaeTCfl b cneAy»omeM. 
20 H3BeciHO. hto viMeioTcn MeiannwMecKvie 
cn/i3Bw. y KOTOpbix Heynpyrwe Ae^opM3utiii 

nO/IHGCTbK) BOCCT3H3BnMBa»OTCn npvi CHflTMH 

narpy3xn vinn Harpesa. T.e. Meiann. "ecnoMn- 
nas - . npuo&peiaeT npoKHK)K) 4>opMy. 3to no- 
APHirie. oGnapyxeHHoe bo Mnorux mmctwx 
MeTan/iax, cn/iaaax m MeTa/innMccKnx KOMno- 
3HUMJIX. H33biBaeTc» 3^4>exTOM nar4«TM 4>op- 

Mbl. 

Ha 4>nr. 1 npeACTaB/iena cxeMaTunecKH 
npeA/iaraeMan KOHCTpyxmin 3a6o« cKBa^vntw: 
na <t>nr. 2 - cencHMe A-A na <})nr. 1: na <\>ur. 3 - 
Ae»J;opMMpoBaHHa« nepeA cnycxoM b CKBaxw- 
ny noTaviH3R ko/iohhs: na 4>»r. 4 - ceMenwe 6-B 
H3 4>nr. 3 (H3w6o/ibUJHrt A^3MeTp nonepeMnoro 
ceMennfl Ae4>opMupoBaHHOrt KonoHf'bi MCitb- 
uie BHyTpeniiero AnaweTpa 3KcnnyaranviOH- 

HOM KO/lOHHbl). 

KoHCTpyxuviw 3a6o» CKBa^MHbi BKn^aeT 
3xcnnyaTaui40HHyK) xo/iOHHy 1 . paciunpeHHbiii 
CT80/1 2 CKBaXHHbl b MHTepBane 33HCraHHfl 

npoAy»<THBHOfO o6t»eKT3 4 n nep4)0pMp0B3H- 
nyK) KOnoHny 3 o6c3ahwx rpy6. 

nocne 6ypeHW* CKaa>KiiHbi ao Kpoann npo- 
AyxTuBHOro o6bexxa 4 cnycxsiOT 3xcnnyaT3- 
unoHHyio xonoHHy 1 v\ neMOi Tnpy»oi ee. 
flanee ocyiuecTsnflioT 6ypCHtie npOAyxniBMO- 
ro o6beKTa 4 AonotOM, A"3Merp xoioporo 
MCMbiue BMyrpcHHero Awar-icipa 3K.cn/iy3Ta* 
nnOHHQii KonoiiHw 1. nocne ncro pacinvipwK)T 
cro pa3ABMKHbiMH pociunpitic/inMW. Bunon- 
HAK5T p36oru no n3Mepcnn»o <J>3KTiv<cCKoro 
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Anar.ieTpa CToona cKna»aiMu. Co6up3KH nep- 
(J)OpnpooaHtiyK) cOca/inyK) xonOHny 3 Tpy6 U3 
MCTanna c naMJiTbK) unnuH^pimecKoPi <t>opMu 
c HapyxHbiM fluaMeTpOM, paonbiM A^aMeTpy 
pacuJiipeMHorocToo.na ckbsjkuhw. HepeAcny- 

CKOM O CK03)KHMy nep<t>0pup0B3HH0W KO/lOHHe 

3 npn^aiOT <J)OpMy c nonepeMMWMn pa3Mepa- 
mil o6ecneMHBa»oiuiiMM cooOoAHbirt cnycK ee 
c nHTCpoan 3a/ieraHM* npoAyKTvinMoro o6bex- 
to 4. C ncMombio D/ieKTpoHarpeoaTen» m/iw 
ApyruM nyTeM ocymecTB/iaKU Harpee depxHfl 
c naM»TbK> no pacHeTHon teMnepaiypbi. Jlpn 

3TOM CiepXCHb C naMSTbK) BOCCT3M3BAV1BaCT 

ceoK) nepBonaManbiiyio ct>opMy. 

(1 p n m e p. BypeHne noA 3»ccn/iyaTauitOH- 
HyK) KonoHHy AO rnyOuHbi 2000 m ocytuecTB/iaiOT 
AO/iotom 0 215.9 mm. Ha yK33aHny»o i7iy6uHy 
cnycxatcr 3*cn/iyaT3UH0HHyK> KonoHHy W3 
Tpy5 0 168 mm c TO/iinwHOii 10 mm w ueMeH- 
mpyioT. 3aneraK>u(HM n;i>Ke npoAyxTMBHwrt 
oGlckt pa36ypnea»OT ao/iotom 0 145 mm ao 
npoeKTHOvi my6wHbi 2020 m. 33TeM ctbo/i 

CKBaXMMbl paCUMipflK)T pa3ABHXHblMH psc- 

ujnpiiTeacMit ao Ai 1 3MCTpa 0 250 mm. W3 
Meranna c nawj? i b*> w3roT3B/iweaiOT nep<{)Opn- 
poo3HHy»o KOnOHny ahuhom L=22 m w p33Me- 
paMii di-148 mm. d2=250 mm. KonoHMy 
AC<t>opMiipy»OT. nptiA3o nonepeMHOMy npo<t>- 
unK) ovm Ma <t ,vir 4 c nau6onbiijMM A^aMeTpoM 
nonepeMworo ccMeiuia d3= 1 40 mm. mto o6ecne- 
MUQaeT Konbuenott 3330p. paenwii 4 mm. c 
cnyTpeMHUM AnawerpOM 3KCn/iyaTauuoHHOM 
ko/iohhw 148 mm it. cneAoeaTenbMO. cbo6oa* 
My k) TpoMcnopTnpOBK/ noraiiHOfi ko/iohhw b 
MMiepBan 33ner3Mn« npoAy*™BMoro oObeKrs. 
CnycKaK)T Ae<t>opMuponaHny»o KononHy na 
KaGcne e CKBOJKiuty ao ynopa c ec aaGoeM. 
B^n»o^3K)T cue g My ^.neKTpoHarpefla. flocne 
BbiAepxKn b TCHCHne onpeAe/iCHHoro speMe- 
mm noTaviHaa ko/iohh3 BOCCTaHasnwBaeT cbok) 
nepsoHaManbHYK) uK/uiH/ipiweCKyio <l>opMy c 
iiapywHbiM AwaMCTpoM 250 mm. 

3K0M0MiiHeCKa^ 3 v t»e^ THBuocTb ot OHeA* 
pentm npcnnaracMom Tc*mwci:oro petne- 
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HM« onpeAeaWCTCR AOMO/lMMTCnbMWM acoutom 
CKB3>KMHbl. flO ({)OpMy/ie /l»On»OH AC6V1T 

xuhu Q o6paTHO nponopuMona/iCH nary 
panbHOMy norspn^My othoujchmiTi paA^yca 
KOHTypa nnT3Hn« (R K ) m paA^ycs ckb3*whw 

(r C ), H3 0CH0B3HHM MerO flpOH3BOAMTe/lbMOCTb 

ckbsxmhw c yeennMeMHWM pa/iwycoM r C i npw 
npoMMX p3BHbtx yc/iOBuax onpeAenneTCP bw- 

pa^KeMMGM 
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npuHMMan R*=200 m. r c =0.145 m. no/iy^a- 
k>tQi«0.08Q. 

T3KMM o6pa30M. AOCTuraeTcn yBennHCHne 

npOW3BOAHTe/lbHOCTM 33 CMCT peanM33UHU 

npeAnsrseMoro TexmiMecKoro peuiennq. 



OopMyns M306peTeHMH 

KOMCTpyKUMW 3360* CKB3)KtiHbl. BK/l»OM3*0" 

msfl 3xcnnyaTauM0HHyK) ko/iomhy. cnymeH- 
Hyio ao KpoB/iir npoAyxTWBHoro o6bexTa. 

P3CUiMpeHHblM CTBOA CKB3XMHW B MH TGpB3/ie 

aa/ieraHvm npoAyKTMBHoroo6beKTa. ncp(J)Opn- 
poBaHHyio xonOHny o6caAHbix Tpy6. ycrsnoB- 
nenHyio npoTMB MHTepaana 3aneraHM« 
npoAyxTMBHoro oGbeKTS. oTnunawmaB- 
c » reM. hto. c uenbK) yMeHbtuennfl TpyAoeM- 
koctu pa6oT m y8e/iMMeMH» npon3BOAMTe/ibHa- 

CTW CK B3)KHHbl , nept|)OpMpOBaHHaR K0/10HM3 

o6c3ahwx Tpy6 BbinonHena n3 MeTanna c na- 
MflTbK). BOCCT3MaB/iwB3K)iMeM nepBOHaManb- 
Hyio <J>opMy nocne cnycKa b MHTepaa/i 
Kpen/ieHtia. npuneM napy)KMbiM A^aMeTp nep- 
<J>opwpoB3HHO* KonoHHW o6c3AMbJX Tpy6 nep- 
BOH3Ma/ibHow un/i^HApwHecKOM <t>opMbi paseH 
AnaMeipy ctboa3 ckbs^mhu, a BHyTpeMHMi?i 
AnaMeip 60/ibwe BHyTpCMMcro A^aMeTpa 3kc- 

n/iyaT3UM0HH0M KO/lOHMbl. 
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(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 - 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 

In-** 

[sic- one of the r w ] 9 s should be r w ] 

Assuming Rb = 200 m, r w = 0.145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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